Abstract. Aiming at the special situation of high level tunnel under the in fluence of mining in Xieqiao coal mine 21116 working face,the theoretical analysis,numerical simulation and field measurement is taken to analyze it.And it reveals the overlying strata movement rule and mechanism of high level tunnel under the in fluence of mining.The results show that the high level east wing orbit large tunnel ids located in bending subsidence belt.With the working face promoting,the movement of overlying strata is a process of forward and upward extension.Controlled by underlying working face mining disturbance again and again,the surrounding rock deformation of high level tunnel is a process of dynamic evolution tension and compression deformation.According to stochastic medium theory,we are carried out on the movement of the overlying rock mass theory parsing.Numerical calculation shows that two parts of the working face displacement form upper and lower respectively showed shape of 'vertical half elliptical' and 'lateral half elliptical'.And a new method is proposed to monitoring the sink of roadway floor that is drilling from earth surface to roadway.This supervise method will provide a new research direction for study of overburden strata movement.In view of the phenomenon of local deformation and failure of roadway,some reinforcement measures must be used to meet the needs of the coal mine safety production.
Introduction
In view of the overlying strata structure and movement law, experts and scholars of domestic and foreign have done a lot of research, and have achieved a lot of results [1] [2] [3] . It also makes some research on the working face of the cross mining floor (including longitudinal and cross roadway), Academician Song Zhenqi on the working face of the coal mine and the mine pressure appear on the mountain and the reasonable layout of the roadway is a thorough study, revealing the mine pressure appearance and mechanism of the working face crossing roadway [4] .Based on the field measurement and the fuzzy clustering analysis method, Professor Jiang Jinquan has obtained the sub classification model of structural stability of the structure, which can be applied to the stability prediction and support design of the cross mining roadway [5] . Zhu Qinghua established the mechanical model of vertical and cross roadway, and studied the characteristics of surrounding rock stress distribution and the stability of surrounding rock under dynamic pressure influence by using visco elastic plastic theory [6] . Xie Wenbing, et al. use the numerical mechanics analysis method to explain the influence of the dynamic influence of the roadway surrounding rock evolution law and the position of the roadway on the stability of the surrounding rock in the near distance [7] [8] . Li Guichen, et al. study the failure characteristics and stability control of surrounding rock in Huaibei mining area, summary the typical characteristics of roadway failure, and put forward the strengthening control technology of surrounding rock [9] . Dai Jin, et al. study the influence of the different working direction on the maintenance of the roadway, through the theory and practice, it is proved that the working surface is greater than the longitudinal span to the stability of the surrounding rock [10] .
In conclusion, experts and scholars have done most of the theoretical research but less effective monitoring method of on -site for the overlying strata structure and rock movement, the structure and rock movement of cross mining roadway floor was also a part of the study, but the study on the mechanism of the overlying strata in the upper strata in the mining disturbance mechanism is also less. Therefore, the research on the influence mechanism of the mining process of the upper and lower coal face on the deformation and movement of the roadway surrounding rock in the overlying strata, will provide theoretical basis and scientific basis for the research on the movement law of overlying strata, working surface mining design and roadway surrounding rock support design.
In this paper, based on the analysis of the moving law of overlying strata,theoretical calculation, numerical simulation and field monitoring of the comprehensive research method are used to study the surrounding rock movement, damage mechanism, etc, of high roadway caused by lower working surface mining. In this working face, the -590m level is arranged on the east side of the main entry, the roadway is located in the 10m, the vertical distance of the roadway is 160 m, and the working face and the space position of the tunnel are shown in Figure 1 . By the moving law of overlying strata along with the moving direction of the working surface, it can be seen that the overlying strata movement is a process of continuous forward and upward extension. It is controlled by repeated disturbance of the working face mining, and the deformation of surrounding rock is a dynamic evolution process, as shown in Figure 2 .
Engineering geological conditions

Rock mass movement theory analysis
The moving law of the overlying rock mass can be analyzed according to the random medium theory. The displacement and deformation of rock mass caused by excavation is simplified as a plane problem. Because of the 21116 working face in the direction is 237.7m, the advancing direction will be pushed forward 1617m, based on the definition of full mining we can know that the moving of the overlying strata will be stable with the working face advancing enough distance. The overlying strata will not continue to advance along with the working surface. It is called "strike full exploitation"; and the direction of the working face length is shorter. If the adjacent working face is bound to cause the overlying strata in the inclined direction to move, it is called "the tendency to not fully exploit", based on the above theory, an analytical model is established, which is shown in Figure 3 which is based on the assumption that the vertical displacement of rock mass is calculated by the(s，z). 
（1）
In the formula: H a -minimum mining depth,α -seam dip angle,m -coal seam mining thickness,θ-mining influence angle.
Due to the direction of the working face to the direction is full exploitation, and this working surface is currently a single mining, then the vertical displacement W (x,z) of overlying rock caused by 21116 single working surface mining by type (1) can be obtained: According to the above formula, we can work out the moving value of the rock mass in the upper part of the rock mass after the mining influence.
Analysis on the influence of high level roadway
Numerical simulation scheme
The model is based on the geological conditions of 21116 working face in the coal mine, and the 3D model of FLAC3D is established. The model goes to 580m, 460 m, 380 m, and 459000 cells. 
Stress field distribution of high level roadway affected by mining
According to figure 5, it can be seen that, with the mining of the working face, the upper part of the whole tunnel is in the low stress area, which shows that the stress of the working face is limited to the local influence of the roadway, but only according to the different advancing step of the tunnel caused certain disturbance. From the displacement map of the mining field in the figure 6 we can see that the moving range of the overlying strata in the mining field is "funnel", and the upper part of the working face is larger, and the upper part is lower, the lower part of the mined out area is formed a half ellipse. By the displacement vector map of the roadway in the figure 7 we can see that the displacement direction of the roadway roof and bottom plate are all facing the goaf, and the upper and lower working surface of the mining area is the overall subsidence of the overlying strata. The final subsidence of the roadway is the comprehensive effect of the floor heave and the whole subsidence. The overall deformation of the roadway is a trend of subsidence, and the final settlement amount is about 600mm.
Displacement field distribution of high level roadway affected by mining
Mechanism analysis of roadway failure
During the mining process of the lower working face, due to the section of the working surface of the roof subsidence, the roadway is subjected to repeated stretching and compression deformation, the stability of the roadway is under the pressure deformation after the working face mining [11] [12] [13] . In addition, in the process of coal mining, the dynamic changes of the roadway mainly experienced two processes: (1) the total subsidence caused by the coal mining under the working surface of the lower coal mining; (2) the deformation of the roadway in the process of the tunnel subsidence.
Analysis of roadway deformation law
(1) Analysis of roadway failure process From the field of roadway damage analysis, in the distance from the open cut horizontal distance 117.3m position of the pulp began to fall off, in the 202-287m range of large pulp skin off, 130-135m range of two U type shed roof fracture, and the 1.5m radius of the water phenomenon, 162.3m position along the direction of the axial direction of the crack, and in the entire affected by the working surface, other parts of the region also appeared in the pulp and water. This is due to the long axis of the object to bear the deformation of the capacity is far less than the short axis, the direction of the long axis of the roadway is more prone to deformation, and because the direction of the direction of the roadway direction and direction, the direction of the roof and floor of the roadway in a certain angle, the surrounding rock will produce lateral tension and long-term support to the pressure of the bearing pressure along with the advancing gradually stabilized. Under the dynamic influence of the vertical horizontal tension and lateral support pressure, the surface of the tunnel is segmented, and the skin is loose and the local water is poured out.
(2) Monitoring and analysis of the subsidence of the roadway floor In this paper in order to get the floor of the east wing rail tunnel subsidence, innovation put forward from the surface play vertical drilling to the east wing rail tunnel method, selected surface of a fixed point as the basis, the observation line along the East flank orbit drift towards the direction of arrangement of, monitoring scope of 1750m. Coexistence of floor roadway layout 18 measuring points, such as measured data, figure 2 shown (Figure 8 shows subsidence are all after the completion of the working face mining roadway floor final subsidence) Monitoring results show that, due to the occurrence of coal seam in the coal seam, the maximum of the roadway floor subsidence is the largest, close to 700mm, and the rest of the roadway has a small fluctuation, and the average subsidence is about 550mm. The working face to promote 1617m, according to the working face mining on the overlying strata of the lead, the impact on the high level of the range of 1716m, including the roadway floor subsidence in the range of 1400m 550mm-700mm is a large area of roadway.
The monitoring of the damage form and the subsidence quantity of the roadway can be obtained. The high level roadway has a certain deformation or failure condition, but the overall situation remains stable,and the stability of the surrounding rock is ensured by using some local reinforcement measures.
Main conclusions
（1）In this paper, the maximum height of the caving zone is 13.7 m, the maximum height of the fracture zone is 75 m, and the upper part of the East Wing track is located in the upper part of the bend. With the advancing of the working surface, the overlying strata movement is a process of continuous forward and upward extension. The deformation of surrounding rock is a dynamic evolution process controlled by repeated disturbance of the working face mining.
（2）The numerical results show that the upper part of the stope is "upper semi ellipse" and gradually decreased. The lower part of the production area is formed in the lower part of the short axis. The displacement direction is toward the goaf, and the final settlement of the roadway floor is caused by the comprehensive action of the floor heave and the whole subsidence.
（3）This paper proposed and implemented a new method to measure the floor subsidence, which provides a new direction for the field test of the overlying strata movement, and the final measurement of the roadway floor is about 700mm, and the average is about 550mm.
（4） During the process of mining, the surrounding rock has experienced a whole subsidence and deformation of the two processes. Although there are some areas of the pulp and water loss, but the overall stability of the roadway, to take a certain strengthening measures to meet the requirements of coal mine safety production.
